Effects of methylmercury on dopamine release in MN9D neuronal cells.
Epidemiological evidence has shown associations between prevalence of Parkinson's disease (PD) and exposure to environmental pollutants, but the mechanisms of pathogensis are still unclear. The objective of this study is to investigate effects of methylmercury (MeHg) on a dopaminergic neuronal cell line, MN9D and compare that to 1-methyl-4-phenylpyridinium (MPP+), a well-established agent associated with pathogenesis of PD. MN9D cells were exposed to MeHg (1-10 µM) and MPP+ (10-400 µM) for 24 or 48 h. Our results showed that MeHg induced cell death dose-dependently. MeHg also decreased the release of dopamine (DA), 3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) similar to the effects of MPP+. There was an increase in DOPAC + HVA/DA ratio. At the same time, both MeHg and MPP+ decreased the synthesis of tyrosine hydroxylase and dopamine transporter at the mRNA and protein levels. Expression of the α-Synuclein (α-Syn), a hallmark neuropathological indicator of PD, was also up-regulated at the mRNA level but not at the protein level after both MeHg and MPP+ dosing. Monoamine oxidase-B activity was suppressed in all MeHg treatments and MPP+ (1 µM)-treated cells. These findings suggest that MeHg can disrupt the synthesis, the uptake of DA and the metabolism as well as alter the biology of α-Syn similar to MPP+. Exposure to MeHg may potentially be a risk factor for the development of PD.